Characterization of diffuse axonal pathology and selective hippocampal damage following inertial brain trauma in the pig.
Dynamic deformation applied to white matter tracts is a common feature of human brain trauma, and may result in diffuse axonal injury (DAI). To produce DAI in an experimental model, we have utilized nonimpact inertial loading to induce brain trauma in miniature swine. This species was chosen due to its large gyrencephalic brain with substantial white matter domains. Twenty anesthetized (2% isoflurane) miniature swine were subjected to pure impulsive centroidal rotation 110 degrees in the coronal plane in 4 to 6 ms; peak accelerations ranged from 0.6 to 1.7 x 10(5) rad/s2. Seven days following injury, the brains were fixed (4% paraformaldehyde). Histopathologic examination was performed on 40 microns sections stained with cresyl violet (Nissl), antibodies targeting neurofilament (axonal damage), GFAP (astrocytes), and pig IgG (protein extravasation). Widespread multifocal axonal injury was observed in combination with gliosis throughout the brain, most commonly in the root of gyri and at the interface of the gray and white matter. Very little vascular disruption was noted in regions of axonal injury. Neuronal damage was primarily found in the CA1 and CA3 subfields of the hippocampus. These results suggest that this model is clinically relevant and useful for evaluating mechanisms of inertial brain trauma.